visage showed up in the cover story of the Money section of USA Today on March 18, 1987;  perhaps, that was the reason for the Dow Jones Index soaring that day. Numerous other newspapers and magazines featured reports on this work. Russ went on to make distinguished contributions to the deposition and the characterization of ultrahard coatings and founded the first, and perhaps still the only, journal dedicated to that topic. Throughout his career Russ was a natural mentor. More than a dozen visiting researchers from Taiwan, Spain, Germany, Mexico, Japan, and India have profited from his readiness to impart both information and knowledge to anybody at any time of the day (or, even the night, as Linda would add). A dozen junior faculty members have been mentored by him as well. There is no counting the number of graduate students whom he mentored: some were his own, others adopted him an unofficial research advisor. Thanksgiving and Christmas meals at the house of Russ and Linda and their two children, Stephen and Tamara ("Tammy"), would resemble a mini-meeting of the United Nations. 
NANOMORPHOLOGY
Russ is widely known and admired for elucidation of the nanoscale morphology of thin films prepared by vapor deposition under low-adatom-mobility conditions, especially clustering at the sub-5-nm level. Over a career spanning four decades, Russ has examined all aspects of vapor-deposited nanomaterials and the evolution of their morphology from the nanoscale to the microscale. He has examined and developed various thin-film deposition processes ranging from physical vapor deposition to chemical vapor deposition techniques, and the morphologies produced by alterations of deposition conditions. He has focused on the translation of fundamental knowledge of morphology toward the manufacturing of useful thin-film materials. The culmination of the first three decades of his research can be appreciated by his wide-ranging contributions to (i) the science and technology of diamond, cubic boron nitride, and related ultrahard materials, and (ii) the emergence of sculptured thin films.
Research on thin-film materials became his focus, when as an undergraduate student he interned at Sanders Associates in the area of ultrasonic dielectric materials prepared by evaporation techniques. His graduate research at MRL expanded his thin-film preparatory methods to radiofrequency sputtering, an emerging field at the end of the 1960s, which allowed for the study of a wide range of insulating and semiconducting materials at much lower temperatures than their melting points. This led naturally to his PhD thesis on a new approach to understanding the formation of noncrystalline solids during which he developed an approach to preparing and understanding the continuum of free-energy states ranging from amorphous to nanocrystalline to microcrystalline to single crystal.
After two and a half years in industry in research on bulk luminescent materials, he returned to Penn State to continue research on thin-film materials. The ability to engineer their properties, and to make new materials, defined much of his subsequent research. By the early 1980s, his work was revealing the commonality of film morphology independent of the material and dependent primarily upon the substrate temperature and ion bombardment during deposition. His 1984 paper on the evolutionary structure zone model of thin films prepared under low-adatom-mobility conditions is a seminal contribution to our understanding of columnar thin-film morphology. With a fractal-like conceptual and theoretical model in his mind, Russ used various microscopy techniques to connect the columnar morphology of thin films, prepared under low-adatom-mobility conditions, from the nanometer scale to the micrometer scale. His morphological studies of thin films prepared at temperatures about 0.3-0.5 of the bulk melting point (in Kelvin), demonstrated that 1-to-3-nm clusters are the building blocks of an evolving surface morphology and the related internal void network. The effects, and quantification, of concurrent ion bombardment on the nanoscale and microscale morphology were also demonstrated for the first time. Extensive preparation and characterization studies of films provided the experimental database needed to develop and test the evolutionary zone model. Not surprisingly, he became the leading proponent of the importance of the quantification of thin-film morphology as a critical step in quantitative preparation-property relations.
Russ' expertise on morphology led me to call him in 1992, after I came across a sample of ulexite. Within a few weeks, we had developed a conceptual understanding of dynamically modifying the shapes of the growing columns (or nanowires) in a columnar thin film. When that understanding was reduced to practice in collaboration with colleagues at the University of Alberta, we enunciated the concept of sculptured thin films for optical, chemical, biological, and other applications. Many optical and some other applications have been realized since then, and more than 25 research groups worldwide are actively working on sculptured thin films today.
While his research on nanoscale morphology was in full swing, Russ also became the leader of a major group effort at Penn State on diamond films prepared by vapor deposition processes. This was the first group in the U.S. to recognize the importance of work begun in the USSR and Japan in the early 1980s. In 1985 his group repeated that work and published their first results. Since then, they have generated a large amount of scientific and even public interest through both government-and industry-funded research. Russ became the founding Editor-in-Chief of the international journal Diamond and Related Materials, serving in that position for about 15 years. From artificial diamonds to cubic boron nitride, a superhard material similar to diamond, was but a short step for Russ who went on to establish the bombardment stabilization of this metastable phase. I would be remiss if I did not tell you that Russ is the discoverer of the explosive crystallization phenomenon in amorphous germanium and related thin films, which were used extensively in the late 1970s and early 1980s to study laser recrystallization of semiconductor films. Russ was also the first to demonstrate a high T c (13.7 K) in thin-film ceramic superconductors with the perovskite structure. These were the precursor to the current wave of 90-K perovskite high-temperature superconductors. He elucidated negative-ion resputtering in oxide-sputtering processes and the anisotropically etched morphology that results from that resputtering.
PRINCIPAL PUBLICATIONS OF RUSS MESSIER
The concluding section of this editorial is a list of the principal publications of Russ Messier. He is also named as an inventor or co-inventor on seven U.S. patents.
[1]
R. Messier and R. Roy, "Thermal behavior of non-crystalline sputtered films in the system Ge- 
